Phase stability-induced complex rheological behaviour of galactomannan and maltodextrin mixtures.
The aim of this investigation was to characterize and explain the rheological behaviour observed for mixed solutions of maltodextrin and galactomannans. When 1% w/w guar gum was mixed with 3% w/w low DE maltodextrin (DE 1 or DE 2), the viscosity at low shear rates (~0.1 to 10 s(-1)) decreased by approximately a decade, and exhibited Newtonian behaviour. At intermediate shear rates (~10 to 50 s(-1)), shear thickening was observed, followed by shear thinning at higher rates. The magnitude of these effects increased with increasing concentration and increasing molecular weight (i.e. decreasing DE) of maltodextrin. The underlying mechanism was investigated by studying the stability, rheology and microstructure of the mixtures. The reduction in viscosity at low shear rates is attributed to partial segregation of the more viscous component, guar gum, into a dispersed phase; shear thickening can then be explained by phase inversion under shear, giving a dispersed phase rich in maltodextrin surrounded by a continuous matrix consisting predominantly of guar gum.